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ECOLOGICAL & HYGIENIC ASSESSMENT OF POTABLE WATER QUALITY  
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Practical experience of research, carried out in the SE “Dnipropetrovsk Medical Academy Ministry of Public Health of Ukraine” 
covered the results of ecological methods usage in the field of preventive medicine. On the basis of Kryvyi Rih powerful iron mining 
enterprises (Ukraine) complex experimental research covering the long-term foundation of secondary landscapes on the dumps surface 
after mining exploitation process has been carried out. The poorer quality soils are dangerous for environment, surface- and groundwater, 
as well as human health. Under the influence of dumps quality of water taken from Karachunyvskyi reservoir dropped dramatically. 
Well water in the settlements, which are situated near the dumps, is forbidden for drinking purposes. Our data characterise priority in 
the sphere of potable water supply and main problem of water supply and potable water quality, actual for many regions of Ukraine, 
including Kryvorozskyi district - major rural part of Dnipropetrovskyi region, the population of which has been receiving potable water 
with deviations from hygienic standards in some indicators. Deterioration of qualitative structure of potable water with total hardness 
increasing by (1.55 – 1.29) times; sulphates by (2.23 – 1.84) times; manganese by (1.42 – 1,54) times; Na+ – K+ by (1.18 – 1.11) times;  
Fe – by 1.71 times during 2008-2012 years in the territory of Kryvorozskyi district had been established. 
Keywords: chemical composition of water, over normal value, mineral components of water, potable water, centralized,  
decentralized sources.
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Background and aims. composition of potable water influenced the 
taste and caused non-infectious diseases 
among population (Dziak, N.V., 
Shevchenko, A.A., Hryhorenko, L.V., 
2011). In the conditions of Ukraine 
investigations in the field of potable water 
had become a topical hygienic issue 
(Hryhorenko, L.V., Shevchenko, A.A., 
Dziak, N.V., 2012). One can consider 
that total mineralization of potable water 
and its influence on the human body is 
studied sufficiently (Hryhorenko, L.V., 
Dziak, N.V., Shevchenko, A.A., 2012). 
Daily use of potable water with dry 
residue of more than 1000 mg/dm3 leads 
to development of such diseases as stones 
in the kidneys and urolic system diseases, 
illnesses of blood circulation system, 
hypertensive illness, coronary heart 
disease, cardiomyopathy, hypertension, 
etc (Hryhorenko, L.V., 2013). Water with 
high level of mineralization can cause 
diarrhea disorders among persons, who 
have changed their place of residence 
(Shevchenko, A., Hryhorenko, L., 2012). 
It’s connected with magnesium sulphate, 
which irritates mucous membrane of 
the intestines, increasing their motility 
(Hryhorenko, L.V., 2013). Moreover, 
under the influence of potable water 
secretory and motor functions of a 
stomach change (Hryhorenko, L.V., 
2013) . 
The aim is to study samples of 
mineral and chemical composition of 
potable water taken from Karachunyvskyi 
reservoir - the main source of centralized 
water supply system at the industrial city 
of Krivoy Rog. 
Materials and methods. Quality 
of potable water from Karachunyvskyi 
reservoir was studied using 14 indicators 
for the period between 2008 and 2012 
(general quantity – 102). Results of 
laboratory researches are focused on 
units of multiplicity of the hygienic 
standard excess (SSNR 2.2.4-171-10). 
List of chemical substances in potable 
water from Karachunyvskyi reservoir 
included the average daily concentrations 
of the following compounds: total 
hardness, dry residue, chlorides, sulfates, 
calcium, magnesium, sodium, potassium, 
nitrogen ammonia, nitrite, nitrates, 
iron, manganese, copper, fluorine. 
The following statistic indicators have 
been calculated: mean values and their 
errors (M±m), median (Me), (25-75)% 
confidence interval (CI).
results and discussion. The 
declining trend in relation to total 
hardness has been revealed during 
2008-2012: from (10.83±0.13) to 
(9.09±0.23) mol/m3. Excess in hygienic 
rates by 1.55 – 1.29 times has been 
established according to the level of 
this indicator (7.0 mol/m3) .
Declining trend was registered 
also in relation to dry residue. Average 
annual level was registered: from 
(1344.92±23.32) to (1081.17±27.15) 
mg/dm3. It was determined that dry 
residue exceeded hygienic standard (up 
to 1000 mg/dm3) during 2008-2012 by 
1.34 – 1.08 times. The highest value 
of dry residue was observed in 2009 
- (1373.25±11.22) mg/dm3, exceeding 
the standard value by 1.37 times. At the 
same time (25-75)% confidence interval 
(CI) of this salt component ranged from 
(1348.5 to 1415) mg/dm3 . 
In relation to mean level of chloride 
samples in the potable water taken from 
Karachunyvskyi reservoir during 2008-
2012, any excess over the normal content 
level was not registered (< 250 mg/dm3), 
according to SSRN 2.2.4-171-10. Content 
of chloride in the potable water has been 
annually decreasing and ranged from 
(139.58±2.49) to (104.33±1.80) mg/dm3 . 
Salt composition of potable water was 
characterized by contents of sulphates 
over the normal level: by 2.23 times 
(2008); by 2.31 times (2009); by 2.13 
times (2010); by 1.96 times (2011); by 
1.84 times (2012). The highest content 
of this salt was registered in 2009 and 
amounted (578.00±5.09) mg/dm3. Value 
(25-75) % CI of sulphates was (560 - 
589) mg/dm3 (table 1).
Calcium in the potable water is not 
standardized, its average amount varied 
from (91.17±0.97) to (82.25±3.51) 
mg/dm3, the highest value was 
(95.50±0.92) mg/dm3 in 2009. Such 
chemical substances as copper and 
fluoride in the potable water from 
reservoir have been decreased during 
2008-2012: Cu had the value of (0.005
6±0.001) – (0.0031±0.0006) mg/dm3; 
F (0.313±0.021) – (0.266±0.164) mg/dm3 . 
Magnesium in the potable water from 
the reservoir during 2008-2012 has been 
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Tab. 1
Mineral composition of water taken from Karachunyvskyi reservoir  
(during 2008-2012)
Years
Average concentration of mineral substances (M±m, n = 60)
Total hardness, mol/м3 Dry residue, mg/dm3 Chlorides, mg/dm3 Sulphates, mg/dm3
2008
10.83±0.13
Me = 10.7
(25-75) % ДІ
10.4-11.1 
1344.92±23.32
Me = 1312.5
(25-75) % ДІ
1289-1414.5
139.58±2.49
Me = 135.5
(25-75) % ДІ
133-146.5
557.83±15.20
Me = 551
(25-75) % ДІ
533-592
2009
11.19±0.04
Me = 11.2
(25-75) % ДІ
11.1-11.25
1373.25±11.22
Me = 1359
(25-75) % ДІ
1348.5-1415
142.75±1.68
Me = 142
(25-75) % ДІ
138-149
578.00±5.09
Me = 579.5
(25-75) % ДІ
560-589
2010
10.55±0.31
Me = 10.25
(25-75) % ДІ
 9.6-11.55
1282.25±47.45
Me = 1239
(25-75) % ДІ
1136.5-1469.5
130.67±4.62
Me = 123
(25-75) % ДІ
118-149
531.83±21.61
Me = 506.5
(25-75) % ДІ
470-620.5
2011
10.16±0.32
Me = 10.1
(25-75) % ДІ
9.1-11.05
1194.5±36.35
Me = 1191.5
(25-75) % ДІ
1071.5-1306.5
116.33±2.73
Me = 115.5
(25-75) % ДІ
107-123.5
489.42±15.83
Me = 502.5
(25-75) % ДІ
439.5-536
2012
9.09±0.23
Me = 8.95
(25-75) % ДІ
8.45-9.6
1081.17±27.15
Me = 1075.5
(25-75) % ДІ
1003-1148.5
104.33±1.80
Me = 102.5
(25-75) % ДІ
100.5-108.5
460.17±14.78
Me = 471
(25-75) % ДІ
423.5-492
characterized by the declining tendency 
- from (76.57±1.19) to (58.85±2.64) 
mg/dm3. Sodium - potassium, 
which was registered at the level of 
(<200 mg/dm3), exceeds maximum 
admissible concentration (MAC) Na+-K+: 
(1.18 MAC) in 2008, an average value is 
(236.58±4.83) mg/dm3; (1.18 MAC) in 
2009 an average value is (236.42±4.70) 
mg/dm3; (1.11 MAC) in 2010 content 
of Na+-K+ ions is (222.17±13.12) 
mg/dm3. Before the observed period 
average content of iron in the water in 
the Karachunyvskyi reservoir has never 
exceeded MAC. But in 2010 excessive 
concentration of this chemical substance 
was registered (1.71 MAC). 
In the potable water samples, 
taken from the reservoir show negative 
growth trend in relation to ammoniac 
nitrogen, against the increase in average 
concentration of nitrates during 2008-
2012, which caused the infringement in 
the process of natural self-purification and 
sequential process of organic compounds 
nitrification (Shevchenko, A.A., 
Derkachev, E.A, Hryhorenko, L.V., 
Dziak, N.V., 2011) (table 2).
Average concentration of iron 
in 2010 was (0.342±0.003) mg/dm3, 
(25-75)% CI fluctuated within (0.02-
0.045) mg/dm3 due to the presence 
of iron in the environmental objects, 
including water sources of such an 
industrial city as Krivoy Rog. Content of 
manganese exceeded the mean value: in 
2008 (1.42 MAC), in 2009 (1,3 MAC), 
in 2010 (1,54 MAC) probably due to 
the high background content of this 
element in the environmental objects and 
discharge of highly mineralized waters 
from mining enterprises.
conclusions:
1. Potable water, used for centralized 
water supply in an industrial city of the 
Dnipropetrovsk region, mismatches 
SSRN 2.2.4-171-10. It’s connected 
with natural conditions of their forming 
and with the anthropogenic pollution 
of water sources. During 2008-2012 
concentrations the following salt 
components in the potable water of 
Karachunyvskyi reservoir (exceeding 
normal rates) were detected: general 
hardness (1.55-1.29 MAC); dry 
residue (1.34-1.08 MAC); chlorides 
(1.39-1.04 MAC); sulphates (2.23-1.84 
MAC); ions Na+-K+ (1.18-1.11 MAC); 
Fe (1.71 MAC); Mn (1.42-1.54 MAC). 
2. Low efficiency of outdated 
water treatment technologies used in 
the Karachunyvskyi reservoir and poor 
sanitary condition of water distribution 
networks contribute to the secondary 
contamination of the potable water, 
which complicates problem of access 
to high-quality water, according to 
the requirements SSRN 2.2.4-171-10. 
Outdated treatment technologies do not 
adequately fulfill the barrier function 
to many contaminants of the reservoir 
(which corresponds to the 3rd class 
(moderate quality) source of water 
supply and waterworks were designed 
for efficient purification of 1 class of 
potable water (best quality)). 
3. Alternative way of providing 
the high-quality potable water supply 
to the population of the industrial 
city is water supply through the use 
of well-room complexes, points of 
distribution of additionally cleaned 
potable water and packaged potable 
water.
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Tab. 2
Self-purification of water taken from Karachunyvskyi reservoir 
by organic compounds nitrification (during 2008-2012)
Years
Average concentration of chemical substances (M±m, n = 60)
Ammoniac nitrogen, 
mg/dm3
Nitrites,
mg/dm3
Nitrates,
mg/dm3
Iron,  
mg/dm3
2008
0.20±0.02
Me = 0.2
(25-75) % ДІ
0.125-0.275
0.058±0.030
Me = 0.02
(25-75) % ДІ
0.02-0.043
1.58±0.17
Me = 1.5
(25-75) % ДІ
1.175-1.9
0.026±0.003
Me = 0.02
(25-75) % ДІ
0.02-0.03
2009
0.22±0.02
Me = 0.22
(25-75) % ДІ
0.15-0.25
0.033±0.009
Me = 0.02
(25-75) % ДІ
0.02-0.031
1.23±0.16
Me = 1.15
(25-75) % ДІ
0.835-1.65
0.024±0.009
Me = 0.02
(25-75) % ДІ
0.02-0.03
2010
0.208±0.023
Me = 0.185
(25-75) % ДІ
0.145-0.255
0.061±0.021
Me = 0.03
(25-75) % ДІ
0.02-0.0565
1.204±0.199
Me = 0.975
(25-75) % ДІ
0.59-1.8
0.342±0.003
Me = 0.035
(25-75) % ДІ
0.02-0.045
2011
0.393±0.025
Me = 0.365
(25-75) % ДІ
0.335-0.43
0.033±0.010
Me = 0.02
(25-75) % ДІ
0.02-0.025
1.002±0.076
Me = 0.955
(25-75) % ДІ
0.8-1.14
0.060±0.009
Me = 0.055
(25-75) % ДІ
0.04-0.065
2012
0.373±0.025
Me = 0.38
(25-75) % ДІ
0.31-0.425
0.030±0.006
Me = 0.02
(25-75) % ДІ
0.02-0.03
1.09±0.13
Me = 0.94
(25-75) % ДІ
0.735-1.365
0.083±0.021
Me = 0.055
(25-75) % ДІ
0.04-0.11
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